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COMPLETE SPECIFICATION 

Tris- ( p-Methoxy phenyl ) I^thy lene Derivatives 



.1, Giuseppe Carlo Sicurt.\, (trading as 
Siguna Farmaccutici), of Italian Nationality, 
of 19, Via Canova, Milan, Italy, do hereby 
declare ihc invention for which I pray" that a . 
patciit may be granted to me and the method 
by v/hich.it is to be performed to be particu- 
larly described in and by the following state- 
ment: — 

The present invention generally relates to 
the preparation of organic compounds possess- 
-ing. estrogenic activity and, more particularly, 
it is concerned with hew and advantageous 
estrogenic compounds which possess the desir- 
able property of a good tolerance without un- . 
desired side- effects. The products prepared 
according to the present invention may be 
administered orally in suitable pharmaceutical 
preparations, such as tablets^ capsules and 
drag^es. 

According to the present invention, a method 
for the preparation of tris-C/vmcthoxyphcnyl) 
ethylene derivatives possessing estrogenic pro- 
perties is characterised by the estcrificaiion or 
reduction of tris-(/>-mcihoxyphcnyl) acrylic 
acid, or reaction of a corresponding compound, 
v.hcrcin the carboxyl group is replaced by a 
bromine atom, with an alkyl lithium and 
N,N-d [methyl chlorbformamidc, without caus- 
ing modification of the three. p-mGthox\-phenyl 
groups. " 

The objects and scopes of the present in- 
vention will be clearly understood by a con- 
sideration of the i'onuula of ins-{/>-meihoxy- 
phenyl)racrylic acicl : 



CH30 



'35 




(1) 

containing three p-meihoxyphcnyl groups . 
[Price 4s. 6d,] 



which undergo no modificatton since the trans- 
forrnation "which is the feature of the present 
invention is limited to the carboxylic function 
thereof. 

The compounds of. the present invention may 
be therefore represented by thc^ general 
formula: 



CHjO 



;—0C:i3 



V 



40 



45 



wherein X represents a carboxylic acid ester,, 
dialkylamtdc or. hydrpxymethyl group, and 
wherein, the three ^methoxyphenyl groups 
shown by (1), whose separated formula is (2), 
remain unchanged in the preparation of said 
compounds. 

.Some examples are given hcrcinbclow, in- 
cluding analysis, data, to illustrate t.ie methods 
whereby the compounds of the present inven- 
tion may be prepared. Such examples relate 
to the preparation of some esters, as well as 
of an, amide and an alcohol, Vr-^ich is accom- 
plished by said transformation. » 

Example 1 
Tris-(p|-nieihoxyphcnyl)-acrylic acid 
methyl ester 
Nitrosomethyl urea (9.1 g.) was added with 
stirring to 25 ml. of a 50% potassiiirn 
hydroxide solution under 80 ml. of ether. The 
ether layer was scpartaed, dried over solid 
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COMPLETE SPECIFICATION 

Tris-(/>'-IVIethox3'phenyI)ISthyIene Derivatives 



.1, GiusnppE Carlo Sigl'rtA, (trading as 
Sigurta Farmaccutici), of Italian Nationality, 
of 19; Via Cqnoya,. Milan, Italy, do hereby 
declare the invention for which I pra/ that a 
patent may be . gran ted to mc and the method 
by which.it is to be performed to be particu- 
larly described in and by the following state- 
ment : — 

The present invention generally relates to 
the preparation of organic compounds possess- 
ing, estrogenic activity and, more particularly, 
ic is concerned with hew and advantageous 
cstirogenic coniipounds which possess the desir- 
able property of a good tolerance without un- . 
desired side-effects. The products prepared 
according to the present invention may be 
administered orally in suitable pharmaceutical 
preparations, sikH as tablets, capsules and 
dragees. 

According to the present invention, a method 
for the, preparation of tris-C/>-meth6xyphcnyl) 
ethylene derivatives possessing estrogenic pro- 
perties is characterised by the esicrification or 
reduction of tris-(p-methoxyj>hcnyl) acrylic' 
acid, or reaction of a corresponding compound, 
wherein the carboxyl group is replaced by a 
bromine atom, with an alkyl lithium and 
N,N-dimethyl chloroformamidc, without caus- 
ing modification of the three p-mcthoxypltenyl 
groups. , . . ' . 

The objects , and scopes of the present in- 
vention will be clearly understood by a. con- 
sideration of the Jormula of tris-(p-racthoxy-: 
phenyl)?acrylic acid : 



35 



a) 

containing three p-mcihoxyphcnyl groups . 
lPHce4s,6d.] 



which undergo no modification since the trans- 
formation 'which is the feature of the presenc 
invention is limited to the carboxylic function '40. 
thereof. 

The compounds of. the present invention may 
be therefore represented by the^ general 
formula : 



C„jO-<3^C=.C-<^-OC«j 



45 



;3) 



wherein X represents a carboxylic aeid ester,, 
dialkylamide or. hydrpxymethyl group, and 
wherein, the three ^mcihoxyphenyl groups 
showm by (1), whesc separated fonnula is (2), 
remain unchanged in the preparation of said 
compounds. 

.Some examples are given hercinbelow, in- 
cluding analysis. data, to illustrate. t.ic methods 
whereby the compounds of the present inven- 
tion may be prepared. Such examples relate 
to the preparation of some esters,' as well as 
of an amide and an alcohol, v/ljich is accom- 
plished by said transformation. * 

EX.\.MPLE I 
Tris-(/>-mcthoxyphenyl)-acrylic acid 
methyl ester 
Nitrosomethyl urea (9.1 g.) was added with 
stirring to 25 ml. of a 50/. poiassiiim 
hydroxide solution under SO ml. of ether. The 
ether layer was scpartaed, dried over solid 
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potassium hydroxide and decanted. To this 
ether solution of diazomcthanc, 12 g of ins- 
(p-mcthoxypI;cnyl)-acrylic acid were added 
while the temperature was maintained at 10® C. 

5 When nitrogen evolution had cctiscd, the ether 
and the excess of diazomciharic' were distilled 
off. Evaporation to dryness of the residue in 
vacuo left a yellow oil which solidified upon 
cooling. Tlicrc was thus obtained 12.2 g 

10 (yield 97%) of a produa melting at 100 — 
.. i02°C. 

After rccrystallization from cthanol,. ihc 
melting point was 105 — 106*^C, 
Aftalvsh: 

15 Calcilaied for Q,H.,0,: C 74.25 H 5.98; 
Found: C 74.10 H 5.95 

EXA.Mk*LE 2 

Tris-(/>-methoxyphcnyl)-acryHc add 
n- propyl ester 
20 The sodium salt of the acid was first pre- 
pared by dissolving it in: stolchiumctiic 
volume of nonnal XaOH and evaporating the 
solution to dryness in vacuo. The sodium salt 
thus obtained (3.1 g) was dissolved in a mixture 
' 25 of 42.5 ml of cthanol and 7.75 ml of water; 
1.33 g of, n-propyl iodide were added and 
after the mixture nad rcfluxcd for 12 hours* it 
was evaporated iw vacuo,, extracted by ether 
and the ether solution washed with water and 
SO dried over dry NaySO,. After removal of the 
ether, the residue wa.s crystallized from cthanol. 
There was thus obtained 2 g of trjs-(p-.. 
mcihoxyplicnyl)acrylic ' acid n-propyl ester 
mclti.ig at 124''C. . ' 

35 Atuilvsis: 

Calculated for CzH .O,: C 74,98 H 6.53 
Found: C 74.72. H 6.38 

Example 3 
Tris-(/>-meihoxyphcnyl)-acrylic acid 
40 n-buiyl ester 

The sodium salt of the acid wa.s lirst pre- 
pared by dissolving it in a stoichiometric 
volunic of normal NaOH and evaporating, the 
^ solution to dryticss in vacuo. The sodium, salt, 
thus obiaincu (3.1 g) *iva» dissolved in a mix- 



ture of 42.5 ml of cthanol and 7.75 ml of 
water; 1.46 g of n-biityl iodide were added 
and after the mixture had rcfluxcd for 12 hours, 
it was evaporated in vacuo, extracted by ether, 
and the ether solution washed wiiii water and 50 
dried over dry Na^SO^. . After rcmov.<?I of 
the ether, the residue was crystallized from 
cthanol. There was thus obtained 2.2 g 
cf tris-(/>-methoAyphenyl)-acrylic acid n-butyl 
ester melting at 77**C, after, several recrystal-. 55. 
lizations from a 1 : 4 mixture of ether and 
petroleum ether. 
Analysis: 

Calculated for C;,H,^0^: C 75.31 H 6.77 
Found:- 0 75.06 H 6.50 60 

EXA.MPLE 4 ' 

Tris-(/>-methoxyphenyl)- acrylic acid 
N-.diniethyl amide 

To a solution of butyl lithium, . prepared 
from l\5 g of lithium- and 12 g of N-butyl 65 
bromide in dry ether, a suspension of 21 g 
of tris-(p-meiho\yphcnyI)-bromocthylcnfi in 
300 ml of dry ether was added under nirrogcn 
at a temperature between — 30*^C. and 
— 40*^0. The reaction mixture was kopt at 70 
this temperature with stirring for 2 hours, 
whereafter the temperature was allowed to rise 
gradually to - 20°C. and 7.3 g of N-dimethyl ♦ 
chlorofonnamide in 20 ml of ether wcfc added 
slowly, still under nitrogen. When addition of 75 
this ether solution was completed, the reaction 
mixture was allowed to reach gradually the 
room temperature and maintained in these 
conditions with stirring for 2 hours. The pro- 
duct which prcdpitated was filtered by suction, 80 
dried in vacuo to remove tht last traces of ether 
and shaken with 30 ml of a mixture of 10 
parts of water and 1 part of concentrated HCl. 
The orange -coloured oil which first separated 
solidified slowly to a yellow product which was 65 
filtered, washed, with water until the washings 
were neutral and dried in a vacuum oven. 
There was thus obtained 15 g of product melt- 
ing ai'l05-«l07^C. (Yield 737 ). 

The product crystallized fust from benzene- 50 
pct'ro* (1:3), then .from cthanol-water (2:1). 
Melting point 114— -11 5*'C.; pale-yellow. 



95 



Analysis: 



Calculated (or C..,;H,:iiNO, 
•JFcund: 



C 74.S0 
C 74.68 



II 6.52 
H 6.32 



N 3.36 
N 3.24 



100 



105 



. . ES.VMPLE 5 . 
1,1 ,2-iris-(/>-mcthoxyphenyl)aIIyl 
alcohol 

To a suspension of 24 g of lithium alu- 
minium hydride in 1200 ml of anhydrous 
ether, a suspension of 28 g of tris-(p-mcthoNy- 
phcnylVacrylic acid in. 1800 ml of dry ether 
was added slowly with stirring but without 
cooling. When addition of the acid was ended, 
the rhtxturc v/as heated with stirring on a 
stcam-b:ith under mild reflux -jf the ether for 



6 hours, whereafter it was kept at room tem- 
perature for 12 hours while stirring of the mass 
was continued. 

A mixture (1200 ml) obtained from lOSO U?* 
ml of water and 120 ml of concentrated HCl 
was added with caution under refrigeration with 
freezing mixture. After a vigorous mechanicjl 
stirring, the ether layer was separated and 
the aqueous layer extracted a second time with 115 
ether. The ether extracts were combined, 
washed with \yatcr,' dried over sodi*im sulphate 
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15 



aiid filtered upon addition of a little decolor- 
izing carbon. The ether was evaporated and 
the residual solid washed with petroleum 
ether. There was thus obtained 24 g of a 
white product melting at 111 — 113°C. (Yield 
893%). .. . 

The product, recrystallizcd from c mixture 
of 1 pan of benzene i»nd 3 parts of petrol 
(b.p. 100 — 110**C.) had a melting point of 
113*^0.. 

Analysts: . . ' . 

Calculated for Czfl» fi, : C 76.57 H 6.42 
Found: C 76.42 H 6.47 

• • WIIAT rCLAIM IS: — 

1. A method for the preparation of tris-(p- 
mcihoxyphcnyl) ethylene derivatives possessing 
estrogenic properties, characterised by cstcrify- 
ing or reducing tris-(p^mcthoxyphcnyl)-acrylift 
acid having the formula^ ^ 



.^0 



30 



. 3. A method according to claim 2, wherein 
tris - (p - methoxyphcnyl) - acrylic acid methyl 
ester is produced. 

4. A method according to claim 2, wherein 
tris - (p - methoxyphcnyl) - acrylic iacid n- 
propyl ester is produced. 

5; A method acording to claim 2^ wherein 
iris - (p ~ methoxyphcnyl) - acrylic acid 
n-butyl ester is produced. 

6. A method according to claim 1, wherein 
tris - (p - methoxyphcnyl) - acrylic acid 
N,N-dimethyl amide is produced. 

7. A method according to claim 1, wherein 
' 1,1,2 - tris - (p - methoxyphcnyl) - allyl 

alcohol is produced. 

8. A tris - (p. - methoxyphcnyl) ethylene 
derivative, produced by the mcthdd claimed in 
claim 1, which is represented by the forn»ula :. 



CH3O 




or reacting a corresponding compound, wherein 
the carboxyl group is replaced by a bromine 
atom, with' an alkyl lithium and N,N'dimcthyl 
•chloroformamidc, without causing modifica- 
' tion of the three p-methoxypiicnyl groups. 



OCIIj 



.and providing a product which may be vcpre> 
scntcd by the general formula 



v/hcfcin X represents a car^wxylic .ncid ester, 
a dialkylamidc or a hydroxjTnethyl group. 

2. A method according to claim 1. wherein 
an ester with a saturated aliphatic, alcohol with 
1 to 4 carbon atoms is produced. 



40 



45 



50 



OCH3 



v/hcrcin X represents a carboxylic acid ester," 
a dialkyl-amidc or a hydroxymethyl group. 55 

.9. A compound according to clairi 8, con- 
sisting of an ester with a saturated aliphatic . 
alcohol having 1 to 4 carbon atoms. 

10. A compourid according to claim 9, 
consisting of i.hc mc'hyl c,*tcr of said acid. 60 

11. A compound according to claim 9, 
consisting of the N-propyl ester of said acid. 

12. A compound according to claim 9, 
consisting of the n-butyl ester of said acid. 

. 13. A compound according to claim 8, con-. 65 
sisting of the N,N -dimethyl amide . of said 
acid. . . 

.14. A compound according to claini 8, . con- 
sisting of l,l,2-tris-(p-mciho-xyphenyl)-allyl 
alcohol. 70 

15. A method for the preparation of iris-(p- 
mcthoxj-phenyl) ethylene derivatives possessing 
csitrogcnic properties, as particularly described 
with reference to any of the examples herein, 
and derivatives produced in accordance there- 75 
with. . • 

For the Applicant: — 
. ' CHATWIIM & COMPANY, 
Chartered Patent Agents, 
253, Gray-s Inn Road, London, W.C.I. 
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